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Introduction:

The objective of this research is to further our understanding of the cellular and
molecular mechanisms underlying the aggressive growth of ER-negative, basal-like tumors.
The goal is to identify new therapeutic targets to specifically treat patients that have
tumors that are independent of ER signaling as these tumors are more often ER-negative.
Past work from our lab and others has suggested that S-phase kinase-associated protein 2
(SKP2) plays an important role in breast tumorigenesis and would make a good therapeutic
target. By utilizing three models (human tissue, animal models, and tissue culture) in
which to characterize the role of SKP2 in breast cancer, we can obtain a better
understanding of the molecular mechanisms underlying the aggressive tumor growth of
basal-like breast tumors. It is anticipated that results from these studies will show
that SKP2 would make a good therapeutic target for the treatment of women with basal-like
tumors that are often associated with poor clinical outcome and tend to be ER-negative.

Body:

Task 1: During the second year of this three year study, I have obtained the necessary
IRB approval to begin to collect archived formalin-fixed paraffin-embedded reductive
mammoplaste and breast carcinoma tissues from the Department of Pathology, Baystate
Medical Center. These tissues will be used to create tissue microarrays to be stained
for SKP2, p27, phosphor-p27, CDK2, cyclin D1, and cyclin E.

Task 2: I have successfully created a mixed population, as well as a number of single
clone populations of TMX2-28 cells that has been stably transfected with the negative
control SKP2-shRNA vector. Additionally, I have successfully created a mixed population
of TMX2-28 cells that have been stably transfected with SKP2-shRNA vector. Single clone
populations of the SKP2-shRNA transfected cell line are currently being established.
Once established, alterations in cell cycle can be assayed using FACS analysis.

Task 3: To date, I have isolated protein from untransfected TMX2-28, SKP2 knocked down
TMX2-28, MCF-7, and MDA-MB-231 cells. Alterations in protein expression levels are
currently being determined.

Key Research Accomplishments:
Training Accomplishments:

e Continue collaborations with Dr. Christopher Otis, Director of Surgical Pathology
at Baystate Medical Center; Dr. Brian Pentecost, New York Department of Health,;
Dr. Sallie Smith-Schneider, Pioneer Valley Life Sciences Institute; and Dr. Douglas
Anderton, Associate Dean for Research Affairs, Director of Social and Demographic
Research Institute

e Current and active member of AACR, AAAS, and SACNAS

e Continue to talk and meet with my mentor Dr. Kathleen Arcaro on a daily basis

e Attend weekly cancer and chemoprevention journal club, apoptosis journal club,
molecular and cellular biology seminar and colloquia, animal biotechnology and
biomedical science seminar

Research accomplishments:

e Obtained IRB approval from Baystate Medical Center to collect archived formalin-
fixed paraffin-embedded reductive mammoplaste and breast carcinoma tissues

e Transfected TMX2-28 cells with SKP2-shRNA and successfully established a stably
transfected cell line

e TIsolated protein from TMX2-28,SKP2 knockdown TMX2-28, MCF-7, and MDA-MB-231 cell
lines



Reportable Outcomes:

As a result of my research thus far, I have established a SKP2-shRNA stably transfected
TMX2-28 cell line. This work has also led to the presentation of this research at the
American Association of Cancer Research Advances in Breast Cancer Research Conference.

Conclusion:

The second year of this study has led to the acquirement of IRB approval, the
establishment of a cell line, and the continuation of my training through collaborations
and interactions with a number of clinicians, pathologists, bench scientists and
epidemiologists. In the final year of this study I expect to complete all
immunohistochemical, cell line establishment, gene/protein expression (task 3), cell
cycle analysis, and in vivo work.

References: None

Appendices: American Association of Cancer Research Advances in Breast Cancer Research
Conference Poster



S-Phase Kinase-Assoclated Protein 2 (SKP2) in Estrogen Receptor-Negative
and Triple-Negative Breast Cancer

Katerina Fagan-Solist 8, Joseph Gozgit+8,Christopher Otis3, Sharon Marconi?, Brian Pentecost?, Sallie Smith-Schneider °8, Kathleen Arcaro??
Molecular and Cellular Biology Graduate Program?!, Department of Veterinary and Animal Sciences?, Baystate Medical Center, Springfield, MA3,
Wadsworth Center, Albany NY#, Pioneer Valley Life Sciences Institute, Springfield, MA®,
University of Massachusetts, Amherst, MA3
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response to therapy p27 EXpression CDK2 EXxpression
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Figure 2: mRNA expression of ERa, PR, and HER2 was determined by real time Figure 3: SKP2 mRNA expression in cell lines was determined using real time gRT- %&-%\ %@%\ N Qw?\ & @%@ + Yﬁ& & {3&%83;
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Cell cycle analysis was determined by Flow Cytometry (FACS) analysis. tumors (Dark bars). ER-_posi;i\gtggnors were assigned the numbers 1-18 while ER- . Cycline D1 Expression Cyelin E Expression Figure 6: TMX2-28 cells were transiently
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breast cancer is the con nce of dysregulation of the cell cycl result of SKP2 overexpression. S ¢ &
Figure 1: SKP2 promotes progression into the S-phase of the cell cycle S the consequence o dyS egulation ot the cell cycle as a result o S OVETEXPTESSIO A Cell Lines S Cell Lines
by regulating p27. (A) p27 abrogates the actions of cyclin/CDK?2
complexes thereby preventing the G;-S transition and inhibiting the cell
cycle. (B) In normal cells, SKP2 targets p27 for ubiquitin mediated Summary
degradation. By targeting p27 for degradation, SKP2 promotes SKP2 Proteini1s H |gh|y Exp ressed in 4696 of ER_Negat|Ve
progression into the S-phase of the cell cycle. 0 : i
and 77% of Triple-Negative Breast Cancers

*TMX2-28 1s a triple-negative breast cancer cell line that constitutively expresses a basal-like cytokeratin pattern and overexpresses
SKP2
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